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1. Introduction 


The Federal Reserve Board primarily conducts monetary policy by adjusting interest 
rates. Essentially, the Fed sets a target range for its policy interest rate (the federal funds rate) 
and guarantees it will trade within this range through several tools at its disposal. These tools 
include open market operations, interest on reserve balances, and the discount rate. ! Currently, 
the U.S. stock market is at an all-time high, and the federal funds rate (or simply the “overnight 


rate”) is hovering around 5.33 percent. ? 


Two years ago, on March 16, 2022, the Fed began hiking their target for the overnight 
rate. Rather promptly, they adjusted their target from the zero-lower bound to 5.25-5.50 percent. 
This implies that commercial interest rates, or more specifically, the rate at which U.S. banks 
make short-term loans to one another, has risen by over five percentage points, or by over 500 
basis points, in the last two years. Considering that the volume of the world interbank lending 
market is several trillion dollars a day, and that the overnight rate feedbacks into all other interest 
rates in the U.S. economy, this sharp increase in the price of money is hugely consequential to 


global economic activity. ° 


Monetary policy affects the economy through four main channels: interest rates, asset 
prices, exchange rates, and expectations. This paper focuses on the first channel, interest rates, 
and seeks to illuminate their influence on the stock market. The traditional view is that a decline 
in interest rates reduces the cost of borrowing as well as the money earned on deposits. In this 
case, borrowing, spending, and investing are incentivized, and saving is discouraged. The 
opposite holds for a hike in interest rates: when rates rise, the cost of borrowing increases, and 
savings yield more. Borrowing, spending, and investing are disincentivized, and saving is 


encouraged. 


! “Federal Open Market Committee,” Board of Governors of the Federal Reserve System, February 21, 2024, 
https://www.federalreserve.gov/monetarypolicy/fomc.htm. 

2 See Figure 1 and Figure 2 in the appendix. 

3 “US Repo Statistics,” SIFMA, March 8, 2024, https://www.sifma.org/resources/research/us-repo-statistics/. 


Because monetary policy transmits in this fashion, the stock market is generally believed 
to have an inverse relationship with interest rates. As rates go higher, there should be a 
depressing effect on the stock market due to less borrowing, spending, and investing in the 
economy. The conundrum here is flagrant; interest rates are very high, yet the stock market is 
also very high. The theory mentioned in the previous paragraph does not line up with the current 
real-world situation. This overt contradiction to conventional monetary theory has made some 
experts question whether interest rates still affect the market. If they do not, it would necessitate 
a re-evaluation of our current understanding of macro and monetary economics. This paper 
attempts to explain why this relationship is happening and what it means for the economy and 


the Federal Reserve. 


2. The Model 


A simple and effective way to investigate the relationship between the stock market and interest 


rates is through regression analysis. Let us use this linear regression as an example: 


S&P, = By + Bi FFR, + & 


In this equation, the price of the S&P 500 (S&P) is being regressed against the federal 
funds rate (FFRt). It will find the best-fitting straight-line relationship between the dependent 
variable (the price of the S&P 500) and the independent variable (the federal funds rate) over a 
specific period. Simply put, this equation uses the FFR to explain the price of the S&P 500. If the 
coefficient Bi equals -2, then a one basis point increase to the federal funds rate will result in a 
two-dollar price decrease, on average, to the S&P 500. The aim of this analysis is to decode the 
long-run relationship between the stock market and interest rates. More particularly, it is to see if 
the monetary theory mentioned in paragraph three corresponds with the long-run relationship 
between equities and interest rates found in the data. As previously mentioned, the theory and 
real-world scenario are not currently aligned; however, there could very well be an interaction 


over the long-run that warrants the view that equities and rates are negatively correlated. 


Unfortunately, this regression is far too rudimentary to come up with any meaningful conclusion. 


The regression seen below will be more fruitful to our analysis: 


100 x Aln(S&P), = Bo + B1[100 x Aln(S&P),_,] + B,AFFRsur, + & 


This regression takes the logged first-difference (multiplied by 100) of the price of the 
S&P 500 and regresses it against the lag of this variable plus the change in the federal funds rate 
surprise. The data goes back 30 years —from December 1993 to December 2023—following a 
monthly frequency (360 observations), and is sourced from FRED, Yahoo Finance, the Chicago 
Board of Trade (CBOT), and S&P Global. The S&P 500 price data is converted into real terms 
by dividing the nominal price (in period t) by the CPI in the same period and then multiplying 


the result by 100. This is done to lessen the influence of inflation on our regression results. 


By converting the dependent variable to the logged first-difference and multiplying by 
100, we effectively transform the variable from an absolute price to a percent change. This 
transformation also fixes for serial correlation—that is, when a variable's value in one period is 
very similar to its values in nearby periods. If we do not do this, our regression results will be 
very misleading. In addition, since the S&P is trending over time and thus displays considerable 
variance, taking the logged first-difference reduces heteroskedasticity and guarantees that the 
data is stationary (i.e., stable mean and variance). Once again, this ensures that our regression 


results are reliable and not misleading. 


The first explanatory variable is the S&P 500’s lagged real returns (i.e., the real returns 
from the previous month). We add this variable to the regression because, to some degree, the 
preceding period's returns should explain current period returns. After all, recency bias is very 
prevalent in equity markets. * The second explanatory variable is the change in the federal funds 
rate surprise. We are focused on interest rate surprises (or shocks) because, ultimately, it is the 
disparities in actual and expected rates that move the market. Since markets are forward-looking, 


the current overnight rate is more or less more or less "priced in." When traders are caught off 


4 Nusret Cakici and Adam Zaremba, “Recency Bias and the Cross-Section of International Stock Returns,” Journal 
of International Financial Markets, Institutions & Money 84 (2023): 101738. 


guard, however, positions must be amended, and volatility accordingly increases; the market 


begins to move due to interest rates. 


To find this surprise, we take the federal funds rate (in period t) and subtract the one- 
month Fed funds futures rate (from period t-1). As suggested by the name, the one-month Fed 
funds futures rate indicates where the market expects the actual federal funds rate to be in one 
month’s time. So, by subtracting these two rates, we effectively calculate a crude measure of 
how caught off guard the market is in a given period by a change in the overnight rate. Lastly, it 
should be noted that most research into the Fed funds futures market adjusts the price of these 
contracts for the term premium. However, since our analysis only requires the one-month futures 
rate (1.e., the rate at the very short end of the yield curve), the term premium here is practically 


negligible. > 


Regression Statistics 


R Square 0.003 10073 
Adjusted R Square -0.0024998 
Standard Error 4.4303844 
Observations 359 

Variable Coefficients Standard Error t Stat P-value 
Intercept 0.43151713 0.23493915 1.83671872 0.06708498 
Lagged S&P Returns -0.0013816 0.05323 13 -0.0259544 0.97930823 


AFFRsur: 1.60935207 1.53435592 1.04887794 0.29494584 


In short, the independent variables (the lag of the S&P and the FFR surprise) do a poor 
job of explaining the real monthly returns of the S&P 500. The regression results suggest that a 
one basis point increase in the FFR surprise will result in, on average, a 1.6% real price increase 
to the S&P 500. Coincidentally, this would explain why equity markets are so elevated while 
interest rates are too. The caveat here is that this result is not statistically significant (p-value > 


0.05), and neither is the result for the lagged variable. The lagged S&P variable being 


5 Don Kim and Hiroatsu Tanaka, “Front-end Term Premiums in Federal Funds Futures Rates and Implied 
Probabilities of Future Rate Hikes,” FEDS Notes, Washington: Board of Governors of the Federal Reserve System, 
November 18, 2016, https://doi.org/10.17016/2380-7172.1884. 


insignificant does not make much sense. As mentioned above, returns from the preceding period 
almost certainly affect returns in the current period. It is safe to conclude that the regression 


results are skewed, likely because of omitted variable bias. 


Deriving a functional relationship requires us to control for some missing variables. 
Given that the financial economy and the real economy both affect equity returns, it is sensible to 
control for both. Regarding the real economy, we can add a variable like the Philadelphia Fed’s 
Coincident Economic Activity Index or even a sentiment indicator like the University of 
Michigan’s Consumer Sentiment Index. We do precisely this. Both data series are converted into 
their first-differences and then added to the regression. To our disappointment, neither variable 


displays much explanatory power. 


We can use several data series to control for the financial economy. Some satisfactory 
candidates include the Chicago Fed National Financial Conditions Index (NFCID), the CBOE 
Volatility Index (VIX), the 2y/10y yield spread, credit spreads (i.e., the difference in yield 
between corporate bonds and U.S. Treasury bonds of equal maturity), or a financial stress 
index—such as the St. Louis Fed Financial Stress Index, or the Kansas City Financial Stress 


Index. We have opted to use the Kansas City Financial Stress Index (KCFSI). 


The Kansas City Financial Stress Index, which is published by the Kansas City Fed, is a 
monthly measure of stress in the U.S. financial system based on 11 financial market variables. 6 
While the KCFSI may not be the most comprehensive indicator of financial conditions, including 
it in our regression is advantageous because it is composed of many of the variables listed above 
and it does not contain any data directly tied to the federal funds rate, thereby ameliorating (to 
some extent) the issue of redundancy among explanatory variables. After transforming the 
KCFSI to its first-difference and adding it to our equation, our regression will take the following 


form: 


€ “Kansas City Financial Stress Index,” Federal Reserve Bank of Kansas City, March 11, 2024, 
https://www.kansascityfed.org/data-and-trends/kansas-city-financial-stress-index/; Kansas City Financial Stress 
Index (KCFSI) Data Sources, Federal Reserve Bank of Kansas City, September 2023, 
https://www.kansascityfed.org/KCFSI/documents/9948/KCFSIDataSources2023_09-23_update.pdf. 


100 x Aln(S&P), = Bo + B1[100 * Aln(S&P),_,] + B,AFFRsur, + B:AKCFSI, + £ 


Regression Statistics 


R Square 0.1839193 
Adjusted R Square 0.17702284 
Standard Error 4.01414583 
Observations 359 
Variable Coefficients Standard Error t Stat P-value 
Intercept 0.50208339 0.21301506 2.3570324 0.01896402 
Lagged S&P Returns -0.1557446 0.05127459 -3.0374617 0.00256235 
AFFRsur: -2.0177023 1.4491075 -1.3923759 0.16468013 


AKCFSI, -6.0697248 0.68438402 -8.8688873 3.6637E-17 


The KC Financial Stress Index has a significant relationship with the real returns of the 
S&P 500. This index fluctuates around zero: if its value is negative, financial stress is below the 
long-run average; if its value is positive, the opposite is true. The obtained coefficient of -6 
indicates that a one-unit increase to the stress index (i.e., financial stress is increasing) will 


induce a 6% decrease, on average, to the real price of the S&P 500. 


In addition to this index having a very strong relationship with the S&P, it also makes 
two noteworthy changes to our regression results: the lagged S&P 500 real returns variable 
becomes statistically significant, and the coefficient in front of the FFR surprise variable turns 
negative. Both changes make intuitive sense. Returns from the previous period should be 
correlated to returns in the current period, at least to some degree; moreover, an increase in the 
FFR surprise should be negatively correlated with the returns of the equity market. Reiterating 
what has been said before, when the market is caught off guard by higher interest rates, stocks 


should fall as money is more expensive than anticipated. 


Controlling for the financial economy by adding a financial stress index to the regression 
has proven worthwhile—our results now agree with the monetary transmission theory outlined 
on page one. The -2 coefficient in front of AFFRsur suggests that a one basis point increase to 
the interest rate shock will result in, on average, a 2% real price decline to the S&P 500. The 
only problem with this outcome is that it is not significant. That is, the p-value of AFFRsur: is 
0.165 (>0.05), and its t-statistic is -1.39, which is below the required critical value threshold of 
|1.96]. Lastly, it should also be mentioned that the -0.16 coefficient in front of the lagged S&P 
variable implies that if the real return of the S&P is 1% in period t-1, then the average real return 
in period t will be -0.16%. This relationship between previous and current returns alludes to 


mean reversion in the market. 


3. The Finishing Touch 


We are close to a final concrete model. While a significant relationship is not necessary, 
it would not hurt our analysis. We try adding a few more variables (e.g., real S&P earnings and 
real P/E ratios) but these do not change the outcome. This is where the exciting part comes in. If 
we add some lags for the interest rate surprise, the relationship between interest rates and the 
S&P 500 becomes very significant. Like the economic variables we added in the previous 
section, including lags of the interest rate shock makes intuitive sense. There are several 
explanations, but the foremost would be that adding lags accounts for the time-lag effect of 
economic variables. That is, changes in interest rates may take time to be fully reflected in the 
behaviour of investors and market prices. Another way of saying this is that the relationship 
between the interest rate surprise and equity returns is not immediate, but rather evolves over 


time. After adding two lags for AFFRsur, our regression equation reads as: 


100 * Aln(S&P), = By + B,[100 + A In(S&P),_,] + B,AFFRsur, + B;AFFRsur,_; 
+B,AFFRsur,_2 + Bs AKCFSI, + £ 


Regression Statistics 


R Square 0.1976828 
Adjusted R Square 0.18625378 
Standard Error 3.9903752 
Observations 357 
Variable Coefficients Standard Error t Stat P-value 
Intercept 0.51837371 0.21234483 2.44118825 0.01513251 
Lagged S&P Returns -0.1536327 0.05111142 -3.0058391 0.002839 13 
AFFRsur; -3.5901721 1.57059466 -2.285868 0.02285743 
AFFRsur-: -3.6492115 1.54457222 -2.3626034 0.01869201 
AFFRsur:2 -2.5213723 1.48747704 -1.6950664 0.09094971 


AKCFSI, -6.218942 0.68539949 -9.0734557 8.4071E-18 


We have lost two observations since we have included two lags. Our data now spans 
from April 1994 to December 2023. Nonetheless, there is now a significant relationship between 
the change in the interest rate surprise(s) and the real monthly returns of the S&P 500. It is clear 
from the regression results that the interest rate surprise from the previous month (period t-1) 
best explains the current month's real equity returns. There is an easy explanation for this: market 
participants need time to digest information and change their positionings. Investors, particularly 


retail investors, have the tendency to be rather obstinate with their portfolios. ? 


The coefficient in front of AFFRsur (the current period's change in the interest rate 
surprise) has fallen from -2 in the previous regression to -3.6 in this new iteration. Moreover, the 
coefficient in front of AFFRsurt-1 (the previous period's change in the interest rate surprise) 
equals -3.65. Both coefficients imply that a one basis point increase in the interest rate surprise 
will cause the real price of the S&P 500 to fall by around -3.6% in the current month. This may 
seem like a severe result for such minute misses in expectations, but it is crucial to note that the 
market has become very good at predicting the Fed’s short-term policy path. This point is 


elucidated in the next paragraph. 


7 Xi Dong and Cathy Yang, “Anomalies Never Disappeared: The Case of Stubborn Retail Investors,” SSRN 
Electronic Journal (2023): 4417278. 


Due to the advent of forward guidance, which is a tool the Fed uses to help guide the 
market on its policy trajectory, it has become rare for market participants to incorrectly guess 
where the federal funds rate is heading in the immediate future. 8 In fact, just before FOMC 
meetings, market predictions about what the Fed will do are almost always correct. ? This may 
explain why equity markets are near all-time highs while interest rates remain elevated; that is, 
the market has become exceptional at predicting short-term interest rates, so the recent moves in 
rates have not only been predictable but have been priced in ahead of time. When surveying the 
data to find the average interest rate surprise over the past thirty years, the answer we get is one 
basis point (1/100" of a percent). This is not to say that there are no surprises anymore—there 
are still times when the market is wrong—but the average short-term surprise is indeed trivial 
over the long-run. After taking all of this into consideration, the -3.6% real price decrease no 


longer seems so acute. 


We have found a very significant relationship here. There is now a clear connection 
between interest rates and the S&P 500, and this relationship is dependent on real S&P returns 
from the previous period as well as general financial conditions. Financial conditions, as proxied 
by the KCFSI variable, are what ties this whole relationship together—if we do not add this 
control variable, our results do not make sense. The regression has an R-squared of 0.2 and an 
adjusted R-squared of 0.186. This means that the independent variables explain around 20% of 


the variation in the real returns of the S&P 500. 


All interest rate surprise variables possessing negative coefficients implies that the 
overall result is amplified if there happens to be a trend in the interest rate surprise. In other 
words, if there are consecutive surprises, the S&P will face more selling pressure. Also, it is 
interesting how the result from two periods prior (1.e., the second lag) is significant at the 10 
percent level but not at the 5 percent level. It appears that investor emphasis is placed on the 
most recent changes in rates, and movements from just a few months prior quickly lose their 


influence. This result suggests that myopia is prevalent in the stock market. 


8 Meihua Jiang and Yuzhe Huang, “Is Forward Guidance an Effective Policy: A Time-Varying Analysis,” Finance 
Research Letters 58 (2023): 104486. 
? See Table 1 in the appendix. 


Figure 3. Actual and Predicted Real Returns of the S&P 500 


Actual Real Returns — Predicted Real Returns 


Real Return (%) 


Year 


It should be stated that both the actual and predicted returns in Figure 3 are log 
approximations and are thus not 100% accurate; however, they are very close. While the model 
exhibits less volatility than the actual market during our analysis period, it still follows the trend 
(in terms of real returns) reasonably well. It appears to have had the most predictive power 
around the 2008 Global Financial Crisis. Examining our measure of the interest rate surprise, 
which recall is calculated by subtracting the Fed funds futures rate in period t-1 from the actual 
Fed funds rate in period t, there seems to have been a consistent trend of the market being wrong 
about interest rate movements during 2007-2009. As of recently (2020 to present), the trend has 


been less persistent. 


4. Final Remarks 


This analysis has uncovered a relationship that aligns with monetary transmission theory. 
As interest rates rise, we observe negative real equity returns, which imply a decrease in 
borrowing and spending, and an increase in saving in the economy. To find this negative 
correlation, we first had to manipulate the interest rate variable so that it only included the 
surprise factor. This brings us to the first potential explanation of why stock prices are elevated 
despite high interest rates: it is the element of surprise in interest rates that is the most 


consequential to equity returns, and since the introduction of forward guidance in 1994, the 


10 


market’s ability to anticipate interest rate movements has significantly improved. Surprises are 


now seldom, and this is potentially becoming an issue. 


In addition to including a measure of the interest rate surprise, we also had to control for 
the financial economy. The indicator used was the Kansas City Financial Stress Index (KCFSI). 
The KCFSI and the S&P 500 have a remarkably significant relationship. Moreover, the two are 
negatively correlated—that is, as financial conditions become tighter, equity returns fall. This 
provides a second explanation as to why equity prices are so high: according to the KCFSI, 
financial conditions are loose right now—in fact, they are more satisfactory than the long-run 


average and have been for the better part of the past three years. 


Figure 4. Kansas City Financial Stress Index 
Source: Federal Reserve Bank of Kansas City 


Index 


Year 


If financial conditions are loose, then no wonder equity returns are high. It is somewhat 
paradoxical that credit is easy to obtain when the overnight rate is between 5.25 and 5.50%. This 
remark falls outside the scope of this paper, but financial conditions being accommodative may 
indicate that nominal rates are near their neutral level (r*). In any case, there are two conclusions 
we can make with certainty—the market is rarely surprised by the short-term path of interest 
rates, which is likely becoming an issue, and recent financial conditions have been better than 


anticipated. 
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The current scenario in equity markets carries several implications for the Federal 
Reserve’s dual mandate of price stability and full employment. As mentioned earlier, monetary 
policy operates through four main channels: interest rates, asset prices, exchange rates, and 
expectations. Currently, the asset price channel is at odds with the Fed’s dual mandate, and this 
is triggering a shift in market expectations. While full employment is easier to achieve in a 


thriving business environment, long-run price stability is not. 1° 


The Fed’s attachment to forward guidance arises from the goal of reducing uncertainty 
and market volatility surrounding its policy decisions. While this policy is ultimately of good 
intent, we are now witnessing a unique situation where stock prices are rapidly rising, and 
volatility is relatively low. !! We can speculate that this reduction in market volatility is due to 
the growing predictability of the Fed. Although predictability is often reassuring, in this case it 
may be inadvertently fostering a sense of complacency in the stock market that is causing issues 


in the assets and expectations channels, and thus reducing the effectiveness of monetary policy. 


While the Fed typically refrains from direct intervention in specific markets, it may 
consider compromising if market conditions pose a threat to macroeconomic stability. After all, 
an overly exuberant stock market has warranted intervention before. '* The key inference to draw 
from this analysis is that to achieve long-run price stability, the Fed may need to adopt a policy 
approach that introduces a greater frequency of surprises into the market. ! The current U.S. 
economy is one of strong growth, heightened asset prices, and drawn-out disinflation; these 


properties suggest that the current monetary policy strategy has reached its full potential. 


On a final note, although this study has confirmed that interest rate surprises are a highly 
effective policy option, it is crucial to emphasize that they must be used sparingly. The United 


States holds a pivotal role in the global financial markets due to its control over the world reserve 


10 Gabriel Chodorow-Reich, Plamen T. Nenov, and Alp Simsek, “Stock Market Wealth and the Real Economy: A 
Labour Market Approach,” The American Economic Review 111, no.5 (2021): 1613-1657. 

! See Figure 5 in the appendix. 

12 John Mullin, “The Fed, the Stock Market, and the “Greenspan Put,” Federal Reserve Bank of Richmond, Q1 
2023, https://www.richmondfed.org/publications/research/econ_focus/2023/q1_federal_reserve. 

13 This does not automatically imply that they should hike more, an equivalent approach is to hold rates steady when 
the market believes they will be cut. 
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currency, and this distinction calls for prudent supervision and decision-making. Unnecessary 
ambiguity in monetary policy could escalate market tension and hinder progress towards both 
domestic and foreign long-run policy targets. However, with that said, the Federal Reserve 
remains committed to the economic wellbeing of the American people and ultimately uses its 
discretion for this purpose. Therefore, if further research concurs that more unpredictability in 
policy is in fact justified, then this is an approach that the Fed, and other central banks facing 


similar circumstances, should earnestly consider. 
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Appendix 


Figure 1. S&P 500 Historical Chart 
Source: S&P Global 
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Figure 2. Effective Federal Funds Rate 
Source: Federal Reserve System 
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Figure 5. CBOE Volatility Index (VIX) 
Source: The Chicago Board Options Exchange 
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Table 1. (Note: Forecasts are measured through implied probabilities from Fed funds futures 
contract prices). 


FOMC Meeting Date Actual Forecast 
Jan 31, 2024 5.50% 5.50% 
Dec 13, 2023 5.50% 5.50% 
Nov 1, 2023 5.50% 5.50% 
Sep 20, 2023 5.50% 5.50% 
Jul 26, 2023 5.50% 5.50% 
Jun 14, 2023 5.25% 5.25% 
May 3, 2023 5.25% 5.25% 
Mar 22, 2023 5.25% 5.25% 
Feb 1, 2023 4.75% 4.75% 
Dec 14, 2022 4.50% 4.50% 
Nov 2, 2022 4.00% 4.00% 
Sep 21, 2022 3.25% 3.25% 
Jul 27, 2022 2.50% 2.50% 
Jun 15, 2022 1.75% 1.50% 
May 4, 2022 1.00% 1.00% 
Mar 16, 2022 0.50% 0.50% 
Jan 26, 2022 <0.25% <0.25% 
Dec 15, 2021 <0.25% <0.25% 
Nov 3, 2021 <0.25% <0.25% 
Sep 22, 2021 <0.25% <0.25% 
Jul 28, 2021 <0.25% <0.25% 
Jun 16, 2021 <0.25% <0.25% 
Apr 28, 2021 <0.25% <0.25% 
Mar 17, 2021 <0.25% <0.25% 
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Jan 27, 2021 
Dec 16, 2020 
Nov 5, 2020 
Sep 16, 2020 
Jul 29, 2020 
Jun 10, 2020 
Apr 29, 2020 
Mar 15, 2020 
Mar 3, 2020 
Jan 29, 2020 


<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 
1.25% 
1.75% 


<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 
<0.25% 


1.75% 
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